We observe a peak in the pK-r+ and pK+a-invariant mass spectra at 2.285'0.006 GeV/c', which we associate with the lowest-lying charmed baryon (AC). We measure a cross section times branching ratio of 0.037'0.012 nb at Em= 5.2 GeV with a substantial fraction of the events produced with an equal recoiling mass. We also present new measurements of inclusive p and A cross sections, allowing an estimate of the branching ratio B(A, + pK-a+) = 0.022+ 0.010. Evidence for the production of such charmed baryons has been reported in neutrino interactions, (2) photon interactions, (3) and p-p interactions. (4) In an experiment with the SLAC-LBL Mark II detector at the SPEAR e'estorage ring of the Stanford Linear Accelerator Center, we observe the pK-r+ and ~K+IT-decay modes of what appears to be the lowest-lying charmed baryon (A,). As in the case of the charmed mesons, the baryon is associated with recoil masses equal to or greater than its observed mass.
-2-Our present understanding of the charmonium states and of charmedmesons leads us to expect the existence of weakly decaying charmed baryons.
(11 Evidence for the production of such charmed baryons has been reported in neutrino interactions, (2) photon interactions, (3) and p-p interactions. (4) In an experiment with the SLAC-LBL Mark II detector at the SPEAR e'estorage ring of the Stanford Linear Accelerator Center, we observe the pK-r+ and ~K+IT-decay modes of what appears to be the lowest-lying charmed baryon (A,). As in the case of the charmed mesons, the baryon is associated with recoil masses equal to or greater than its observed mass.
Together with a new measurement of the inclusive proton and A cross sections, reported here, we are able to estimate the absolute branching ratio of the AC state to the pKr channel.
The data sample used in this analysis represents an integrated is consistent with the mass value determined above but is subject to different systematic errors (6) and to a larger statistical error. Combining the two mass determinations our best estimate of the mass of the charmed baryon is then 2.285'0.006 GeV/c'. As expected for the weak decay of a charmed baryon, the measured width agrees with the calculated detector resolution.
To determine a cross section, thedetectionefficiency has been calculated to be 0.13 f 0.025 for the observed I\, momentum distribution. The data are consistent with equal cross sections for both charge states.
To obtain an estimate of the total production of charmed baryons we have measured the inclusive cross sections for p and A from 3.52 to To reduce beam-gas contamination to less than 4%, A (but not 7;) events are required to have total observed charge < +l. With these cuts, our A and 7\ background subtractions are both 5 15% at all energies.
The efficiency for detection of antiprotons is calculated from a Monte
Carlo model which generates p tracks with a momentum distribution corresponding to an invariant cross section (7) E d3a -bE --e dP3 and which then chooses the other nucleon and a number of pions according t.0 the remaining phase space. After adjustment of the slope parameter b and the mean particle multiplicity at each energy, this form gives a good description of the data. The overall detection efficiency for antiprotons Our results for inclusive production of p and A are presented in Fig. 2 as the ratio of the inclusive production cross section to the p-pair cross section. would indicate a A/p ratio for charmed baryon decays of 41215% after explicitly removing protons which arise from A decay, but not from other weakly decaying strange baryons.
We can use our measurement of R(p+p) and the measured o.B for the PKT signal at 5.2 GeV to estimate the absolute branching ratio for the PKT decay mode. We make the following assumptions: (i) the observed step WI in R(p+p) is due entirely to the onset of charmed baryon pair production, (ii) all charmed baryons cascade down to the AC state;(l') and (iii) the 8. Included in these efficiencies are corrections for low momentum antiprotons ( < 0.3 GeV/c) which range out or are not tracked successfully (from + 9 % to +15%), corrections for antiprotons with momenta greater than 2.0 GeV/c (from 0% to +5%) and corrections for nuclear absorption (+8%), TGF electronic efficiency (+3%) and initial state radiation (-15% to -5%). For the A efficiencies, the low momentum ( < 0.5-GeV/c) correction is +20% to +33% and the nuclear absorption corrections are +lO% for A and +13% for ii.
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